In this paper, we obtain some results such as maximal and minimal type inequalities for demisubmartingales and demimartingales. Meanwhile, by giving an example, we point out that the Chow type maximal inequality of N-demimartingales is not true, which affects some maximal type inequalities for N-demimartingales. MSC: 60E15; 60F15
http://www.journalofinequalitiesandapplications.com/content/2014/1/489 variables form a demimartingale. Similarly, the notion of N -demimartingales and Ndemisupermartingales can be found in Christofides [] . It is trivial to verify that the partial sums of mean zero negatively associated random variables form an N -demimartingale, and a supermartingale with the natural choice of σ -algebras is an N -demisupermartingale, but the converse statement cannot always be true (see Christofides [] Inspired by the papers above, we investigate some maximal and minimal type inequalities for demisubmartingales and demimartingales. Meanwhile, by giving an example, we point out that the Chow type maximal inequality of N -demimartingales is not true, which affects some maximal type inequalities for N -demimartingales.
Throughout this paper, let I(A) denote the indicator function of the set A and x 
Main results
First, we provide a maximal type inequality for a sequence of demisubmartingales. 
which is from the facts that
Then f and h are nonnegative nondecreasing functions. By the convexity of the function f (x) = x + , we have
and then we can get
Since h(S  )I A  is a nonnegative nondecreasing function of S  and {S n , n ≥ } is a demisubmartingale, we have
So we can get
By the convexity of the function f (x) = x + again, 
Working in this manner we prove that
By the convexity of the function f (x) = x + , we have
is a nonnegative and componentwise nondecreasing function of {S  , S  , . . . , S n- }. Then h(S n- ) × I A  ∪A  ∪···∪A n- is a nonnegative and componentwise nondecreasing function of {S  , S  , . . . , S n- }. As {S n , n ≥ } forms a demisubmartingale and {c n , n ≥ } is a sequence of positive numbers, we have
Consequently, it follows from (.), (.) and (.) that
Corollary . Assume that {S n , n ≥ } is a demisubmartingale or a demimartingale with S  = . Let g be a nondecreasing convex function such that g(S n ) ∈ L  , n ≥  and {c n , n ≥ } be a nondecreasing sequence of positive numbers. Then, for any ε > ,
Proof By Lemma ., {g(S n ), n ≥ } is a demisubmartingale. By Theorem ., we obtain the result of (.). Second, we provide a minimal type inequalities for a sequence of nonnegative demimartingales. A i ∩ A j = ∅ when i = j. Thus, similar to the proof of (.), 
Remark
So we can get 
It follows from (.) and (.) that
By iterations,
By the fact that {S n , n ≥ } is a nonnegative demimartingale and {c k , k ≥ } is a nonincreasing sequence of positive numbers, it is checked that
Finally, by (.) and (.), we get εP(A) ≥ c n E(S n I A ).
So (.) holds.
Corollary . Let {S n , n ≥ } be a demimartingale. Then, for any ε > ,
Proof By the proof of Theorem . with c k ≡ , we can get the minimal inequality for demimartingales without the assumption of nonnegativeness. It is a fact that if {S n } n≥ is an N -demimartingale, then {-S n } n≥ is also an N -demimartingale (see Christofides [] or Prakasa Rao []). By using Theorem ., Hadjikyriakou [] got the following maximal inequality for N -demimartingales.
But we find that the Chow type maximal inequality for N -demimartingales, i.e., Theorem ., is not true. We give an example as follows.
An example for N -demimartingales
that S  and S  are independent random variables with probability distributions
In addition, let Y  = c  g(S  ) = -S  and
It is easy to check that for any nondecreasing function f ,
Hence {S  , S  } is an N -demimartingale. It follows from the distribution of S  that
Meanwhile,
Otherwise, for the case Y  (ω) < , one has
Consequently, 
